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A ([ y -hydroxy-N-me thy 1-L- leucine 9 ] cyclosporins A)# -n-JL^^rA 

S ^ 
£ 2 

AH#S^i^ a, *1 = ^-A] 7 ] , £t^^ ##*ll, ^V^i 
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#^^1 {Use of [ r-hydroxy-N-methyl-L-leucine9 ] cyclosporin A 
for hair growth} 

S. N- ^l€-L-^ 9 ]Al-o]^^^5i A ([ y 

-hydroxy-N-methyl-L-leucine 9 ] cyclosporin A)^ Jl^ < ^^ll3.Sti>S.ZLEl]5i| ^ 

£ 2^r *1-EMH N - ^^-L-^QjAj-ol^s.^^ A ([ r 

-hydroxy-N-methyl-L-leucine 9 ] cyclosporin A)^ iH-NMR i^S^-i- ^|-B)-\fl 

S. 3-gr n- ^^-l-^a19]a>o1^ S ^ej A ([ r 

-hydroxy-N-methyl-L-leucine 9 ] cyclosporin A) 13 ONMR i^I E jt M-Er'i 7 A 

£ 4^r C57BL/6 ^>-f^# °l-g-*r l^^i^ A^f N- 
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£ 5^ C57BL/6 nj-^-^l- o]-g-^- A>o]l- S ^i^ ^ ^I^a] n- 

ofl H-L-^RJ 9 ]AH tsil?! A-fr£*fll:£] ^S. "M* ^SlsL a} 

£ 6£- C57BL/6 o>-f^# °l-g-tt Afol^-^^^sl A^f [#c> f>]B.^X\ n- 

<7> ^^-B- Aj-o]s S ^ S ^ (cyclosporin) O-JE^-g. ^^0 S ^ duV 

°ls-S^iS.^i A ([ r -hydroxy-N-methyl-L-leucine 9 ] cyclosporin A)4i ttJl^ 

<8> o]^o^ SL^hfr ^ 10 ^ vfl*l 15 ^ 7fl zJ-zJ-<£) A^ tj-s. 

^7]# 7>*H ^^7l(anagen), 3 ^3^1 (catagen) , 4^71 (telogen)* 7]z\ 
, evq-^c} oje^ ^7]^ 3-6^1 ^ n ^4 <^ ^5- 50 ifl 

*1 100 7flS] 2.^0] ^^0.5. fi-e^Tfl ^1}. ^tiV^ 0.^ oj 
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4°o 1 ^, *H£SH§-, ^ ^-ofl <*jtr 7]^ a)*^, A<y, ^s}-, ii 

efli #34. #2-^1 €^ H-^ 

<io> o^tr #2#^ *1JLM- ifl € 7H> ^ ^--§-3^ « 

#3 ^km^. ni^-Ai^^ s.^o.s *is.4°isa 

$9X^. v}**]^ ^2 *)--§- 7l*H t|]*IMfe sa*i*r 

1^ !fr^ ^7>S. <3<><Mr 2^ 

<11> oie^ ^*8= ^7> S.^ Dl^-A]^o] ^ *Hr ^A^ls^l 

2-fHK dermal papillaHH "t^ ^°1] >S3r ^l^V^l l^fl^^ 

(VEGF; vascular endothelial growth factor)^ ik^S ^MW^ J± 
-H(Br. J. of Dermatol., 1998; 138: 407-411 )°H ^«fl^ #^30.5. ^^nf. 
Str, 7 1*H} oxo] ig£ J[4 o]^ofl £ ^ tifl<# # 

^1 S-fHf %^3KSkin Pharmacol., 1996; 9: 3-8) ^ 2^- aa| wfl 

°<HH 2.^ ^^--a- #^ltr^ ^ iUl(J. Invest. Dermatol., 1989; 92: 
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315-320) ^ ae^l 3^3^ 91*}S. 4*^"* a]a><5)-jl 

<12> o]«Hl sle^l ^-^fl7> a]^-^ ^ 3 (Merck)4^ SS^HoKPropecia) ^ 

«.o] si) u|-^Efle|-oic_( finasteride)^ ci 
^ ^-^^ss.o] *1 = s Hfl Efl ^- ^S)^ 33 -g- ^lM. 1997^ 12 
€ %5.^ ^lS^llS. lmg b}1-^o] FDAS^-Ei A>-g- ^o]^- tilo> ^fl a] 

*3 £.JL5\JL &t}(j. Am. Acad. Dermatol., 1998; 39: 

578-589). ol HL?1 n^A^nf ^-o] <^^.^ 7 y iHlsr]-*] 

<13> *V^ ( AVo]^^^ ^ cfls^^l ^ <^MM1<?1 «Hs1i, 

^3 w]cfl, ^tS-jL^ ^f- tf<£«V ^ ^ ^JL $a^f (Advances in Pharmacol., 
1996; 35: 114-246 ^ Drug Safety, 1994; 10: 310-317). =l # tfl^o] a>o]s 
A^ <^e| 7fl£] N-^€°r D l^(N-methyl amino acid)4 8*1 ^*H] D- 
^^(D-alanine)^: 11 7fl o>n]^A]-o_^ ^eH^-S tf^o] 

IS. ^E^r}. 
<14> (^3z^\ 1) 
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<15> f— MeBmt — Abu— Sar — MeLeu— Val — MeLeu— Ala — DAIa — MeLeu — MeLeu — MeVal— i 
1 23 4 5678 9 10 11 



<ie> ^7} 

<17> MeBmt^ N-^ll-(4R)-4-[(E)-2--H-^l^]-4-^l-L-Mefl^.\i 
(N-methyl-(4R)-4- [(E)-2-butenyl]-4-methyl-L-threonine)°l^ , 
<18> Abu^ L-<a'^>i 3 l^ : ?-B|si^l : (L-a'aminobutyric acid)°H, 

<!9> Sar^r Sar cosine , 

<20> MeLeufe Mli-L-^CN-methyl-L-leucineH^ , 
<2i> Val^r L-ima-valine^H, 
<22> Alafe L-^eHdCL-alanineH*}, 
<23> DAlafe D-^eKKD-alanineH^ , 

<24> ^"71 A>ol^^^iHi a^I |e|^ cJ-E- <a-g-°l ^ o_ 

£ L- wfl^KL-configurationH^ , o>nli^> # 7 ] «Jjri- [^S^ lH^ g_%o) 
MeBmt ♦ 1*1 ^j-Jl ^tftftS. MeVal (N-nflfJ-L-^ 

(N-methyl-L-Valine)» 11 ^ .2-5. sS^iE^ a ^ 

^^^r ofl* 1-<H A>ol^^^i^ a^ 9«i #7)91 N-cfl^ L- ^ ©1 

N- ^ll-L-^^M-^Sii^ a ([ r-hydroxy-N-methyl-L- leucine 9 ] 
cyclosporin A)S 5*1*} SI*}, gc ^«V^ o.s. A>-g-s)^ o>d1^a> <*o^ of) 
1- MeLeu-gr N-*fl^-L-JH0-§r, Melle N-^l^-L-^] Ji^^-, MeVal ^ N- 
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*\M-L- MeAla-cr N- ^mJ-L-^Vi-i- , MeNva^r N-^l^ -L-^= 

Leu^r , Ile^L- Sar^r 7jo s A > 

-g- *>£4. 

^1- IhE^CArch, Dermatol. Res., 1996; 288: 408-410), €^ #2- 

ir(J. Am. Acad. Dermatol., 1990; 22: 242-250), IhE/fKJ. Am. 

Acad. Dermatol., 1990; 22: 251-253 ^ Skin Pharmacol . , 1994; 7: 101-104) 
sj-^^ofl o}*V ig-s. S.'i^^S iJ\£<*Ml M-(Clin. Lab. Invest., 
1995; 190: 192-196 ^ Am. J. Pathol., 1997; 150: 1433-1441) ffl-f #»34 
*}>fl -g^ ^ ^-2}-5L aliE^r^ ^a)^ iL4 4 lOOtifl 

^1* #<H, ^^711 ^-S^iL ± 60-24300831, ^62-19512 ^ ± 
62-19513314 8 «i ^*17} £^ AVol^^^^ o. £ ^ 1( o.^s^ ^U^iL 
*))0414632BliL), a>o]^5.^3£b1(pct ^7fl^-ti *11 93/ 17039 JO *§-*\}*\ 

^ ^15,807,82051 ^ 2,218,334A Sl^A^ A}oj-^iiHiol ^ 

A ^l]Al§>^ ^2.^11 S JL ^^.q- , <*|7H1 Aj-g-sl 

°fl A >-§" *>7lofl^ al^- ^-2. J14-7]- ^-^MJL §><^2 ^^I^tt ^J 2 *^ ~T~ 
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3|-g-ar 9X°]*} ^ tb^l7> ^l^-^l >*ll 31^*1 (WO 0051558)^ 

£ ^ ^ [#P> K)EL4~X\ N- if-L-^J 9 ]AHtSi£!l A ( [ 7 

-hydroxy-N-methyl-L- leucine 9 ] cyclosporin A) i^r^ 0 ! ^tf. 

(metabolite)^ M17 (1*1 MeBrnt^l ;7^*H ^l=^-^7> ^7>^ rfl ) > 

Ml, M21(4«i N- dH^-L-^-^1^1^ N-^llllol igo^ x^a}^) (Transplant. Proc. 
1985; 17: 19)^- tH^S tr ^ $-<U*}7)} ^SJL^ -fr^JI, 

Tg^<^^]3Jol *1 = n- ofl l-L-^-^l 9 ] ^>ol #5-^5L&l A ([ 

7-hydroxy-N-methyl-L-leucine 9 ] cyclosporin A)# <>l-g-*r 2.^ #^1^1 
1- ^l^Hr ^-i: tr^-. °1 Ml°m a>o]^^ X ^ 

9*1 ^7l«y [N-methyl-L- leucine 9 ]^1 SlH^-Al7l7 r ^7>^ rflS^ 

°I H^^S. Tg^^^^ol AH-tJLii^ A Jit} ^o]x]^ 

^Jcf (Transplantation 1987; 43:123-127, Clin. Chem. 1990; 
36:225-229, Transplant. Proc. 1988; 20:575-584). 
<28> Afolf^i£Bl A^l 9 »i ^lH^^ 3l*Hl *1^^-A]7l7|- $7} 

Q S>7l 5}-^ IS M-Bf^t^n} ^l^Al N- oH^-L-^-^l 9 ]A>o]^ S ^^^ 
A([ r -hydroxy-N-methyl-L- leucine 9 1 cyclosporin A)# -ft-Sl^^- o_.g. H.^ 
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[^33 ^ ^ *)--§-] 

(metabolite)^ Ml ^ *M IS. M-E^A^C^r N- 

] Aj-o] f|-^.>i5Le} a ([ r -hydroxy-N-methyl-L-leucine 9 ] cyclosporin A)-& ttS. 
^ £t ^ #^1^1 # afl^th}. 



<30> l] 

A-B-C-D-E-F-G-H-OHMeLeu- I -J 



<31> ^-71 ^HH, 

<32>a^ N-^]^-(4R)-4-[(E)-2-^-€ < a]-4-^l^-L-Sefl^.\l{MeBmt ) N-methyl- (4R)-4- 
[ ( E ) -2-but eny 1 3 -4- me t hy 1 -L- 1 hr eon i ne ) , ( 2S , 3R , 4R , 6E ) -3-^ S. 2= 1 -4- *]} *g 
-2- ( *fl ^ o>ul i- ) - 6 -^. E fl ^ a]- { ( 2S , 3R , 4R , 6E ) -3-su 1 f hydr y 1 -4-me t hy 1 -2- ( me 
thylamino)-6-octenoic acid} SE^r ( 2S,4R,6E) -3-^-4-^11 *g-2- ( H 2r: ) -6- 
^-Efl^oiA> {(2S,4R,6E)-3-oxo-4-methyl-2-(methylamino)-6-octenoic acid}°H , 

<33> L-ff6H^E]sjA> (Abu, L-aaminobutyric acid), L-'S&Md (Ala, 

L-alanine), L-M^l^\i (Thr , L-threonine) , L-^CVal , L-valine), SE^r L- 
Nva, L-norvaline)°H , 
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<34> *t3.<£ (Sarcosine), N-°fl H-D-l^ \d{N-me thy 1-D- alanine , 

(D)-N(CH 3 )-CH(CH 3 )-CO-}, D-2-(^l^^H^)€S-4-^lic:^ {(D)-2-(Methylamino) 
pent-4-enoyl , (D)-N(CH3)-CH(CH 2 CHCH 2 )-C0-} ( D-2-(oH€<>HiO^ M-4-olic.«l 
{(D)-2-(Methylamino)pent-4-ynoyl, (D)- N(CH 3 )-CH(CH 2 CCH)-CO-}, D-v\M*)SL^ 
S<Q {(D)-Sar(2-SMe), (D)-N(CH 3 )-CH(SCH 3 )-C0-) , N-*HfH)->*fl3i 
{N-methyl-D-Serine, (D)-N(CH 3 )-CH(CH 2 0H)-C0-}, D-2-(^a}nliO JfE}!^ 
{(D)-2-(mehtylamino)butanoyl , (D)-N(CH 3 )-CH(CH 2 CH 3 )-C0-} ( N-*ll H-D-^= ^ 
N-mehtyl-D-Nor valine {(D)-N(CH 3 )-CH(CH 2 CH 2 CH 3 )-CO-}, D-2-(ii^Hii) ^ 
{(D)-2-(methylamino)hex-4-ynoyl, (D)-N(CH 3 )-CH(CH 2 CCH 3 )-C0-}, 3E 
O-S-S-^^-^l^-D-^^ {O-propenyl-N-methyl-D-Serine, (D)-N(CH 3 )-CH(CH 2 
OCH 2 CHCH 2 )-C0-} <>H, 
<35> D^r N- ^m-L-^( N-methyl L-leucine), JEI^-a] n-*\M L-f^(r 

-hydroxy N- methyl L-leucine) 5E^- L-^fK L-val ine) 0 ! 0 } , 
<36> L-^(L-valine) L-^S^(L-norvalineH^ , 

< 3 7> N-^l^-L-^-^l(N-methyl-L-leucine) ^M*1-^ A 1 N-*Dli ( r -hydroxy 

N- methyl L-leucine) L-¥-4l(L-Leucine)°H , 

<38> L-^e}^ (L-alanine)SE^ L-a^Mid^-^^AV (L- or aminobutyr ic 

acid)°H , 

<39> D-^rSr^CD-alanine) S=fe EMIfl(D-serine), 
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<40> OHMeLeufe- ^-d>^]^^-a] N-^ltl- L-^-^l ( y -hydroxy- N- methyl 
L-leucine) 0 ! 0 ! , 

<4i> i ^ L-^MK N-methyl L-leucine), N-*Hfi (r 

-hydroxy-N-methyl-L- leucine) SE^ L-f-tl( L-leucine)°l H , 
<42> N-^ll-L-^?l (N-methyl-L-valine) L-^CL-val ineH 

[#p> §1 = ^-a] N - iS-L-^J 9 ]4°ltSi£?l A ([ 7 
-hydroxy-N-methyl-L- leucine 9 ] cyclosporin A)# A J 

<44> [5)-*!-^ 2] 

MeBm t -A'-B'-C'-D'-E'-F'-G' -OHMeLeu-H 1 -MeVa 1 



<45> ^-71 , 

<46> MeBm t ^ N- ^1 ^ - ( 4R ) -4- [ ( E ) -2-^- 3! ] -4- € -L - M 31 SL Yi { N-me t hy 1 - ( 4R ) 

-4-[(E)-2-butenyl]-4- methyl-L-threonine) °H , 
<47>A'^ L-ffoHk^Ej^Al: (Abu, L-# aminobutyric acid), L-^SrYi (Ala, 

L-alanine), L-Sefl^Yi (Thr , L-threonine) , L-^CVal , L-valine), 
<48> L-i.s.^-^( Nva, L-nor valine) 
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<49>B'^-#^^1 (Sarcosine), N-^lli-D-^^HdiN-methyl-D-alanine, 

(D)-N(CH3)-CH(CH 3 )-C0-} ( D^-Hl^HM ^-4-^11 {(D)-2-(Methyl amino) 
pent-4-enoyl , (D)-N(CH 3 )-CH(CH 2 CHCH 2 )-CO-} , D-2-(ifllo>^it)€S.-4-olic«a 
{(D)-2-(Methylamino)pent-4-ynoyl, (D)- N(CH 3 )-CH(CH 2 CCH)-C0-}, D-^^^iL# 

{(D)-Sar(2-SMe), (D)-N(CH 3 )-CH(SCH 3 )-C0-) , N-^ll^-D-Afl^ 
{N-methyl-D-Serine, (D)-N(CH 3 )-CH(CH 2 0H)-C0-}, D^-Hl^H^ 
{(D)-2-(mehtylamino)butanoyl, (D)-N(CH 3 )-CH(CH 2 CH 3 )-CO-} , N-oDli-D-ii S.^ 
H N-mehtyl-D-Norvaline {(D)-N(CH 3 )-CH(CH 2 CH 2 CH 3 )-C0-}, D-2-(<«o}*l^) ^ 
^-4-o]±<£ {(D)-2-(methylamino)hex-4-ynoyl , (D)-N(CH 3 )-CH(CH 2 CCH 3 )-CO-}, 
2. 0-HS.5ll^-Dfl^-D-^l^ {O-propenyl-N-methyl-D-Serine, 
(D)-N(CH 3 )-CH(CH 2 0CH 2 CHCH 2 )-C0-}°H , 

<50>c^ N-^M-L-^K N-methyl-L- leucine), ^M^l^-^l N-*fl li-L-f-^l 
(??-hydroxy -N- methyl L-leucine) L-^U( L-val ineH^ , 

<5i>D'^ L-lkQ (L-val ine) Stt L-^=-^rfl(L-norval ine)°H , 

<52>E*^ N- nfl (N-methyl-L- leucine) #*r*l = N-*fl^J L-^(r 

-hydroxy N- methyl L-leucine) L-f^L-Leucine^H , 

< 5 3>F'^ L-'&Srid (L-alanine)iE^- L-q- 0 }^^^^^^!: (L- a aminobutyric acid)°l 

<54>G'^ D-^el-VKD-alanine) SE^b D-*fl1i(D-serine)°H , 
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<55> OHMeLeu^ #* r *l— N-^lll- L-^-^l (/-hydroxy- N- methyl 
L-leucine)°"M , 

<56>H'fe- N-^lfi L-f-^K N-methyl L-leucine), #n}^l^ A l N-nflfi L-^ (r 

-hydroxy-N-methyl-L-leucine) L-f-^K L-leucine)°H , 

<57>MeVal^r N-^l^-L-^-fl( N-methyl-L-val ine)°l^. 

<58> #7] 9X°]*] V\^^}7]S.^ *>7l 3-2-3. M-Ef^^ 

£-Jl3. *}£r 2.^ ^ ^ *r*r 53* -^-3^5. 

<59> [sj-^ 3] 

MeBmt-A' '-Sar-MeLeu-Val-B' ' -A 1 a~DA 1 a-OHMeLeu-C ' '-MeVal 

I I 

<60> AlcflA^ 

<6i> MeBmt^ N-^€-(4R)-4-[(E)-2-^-^l < a]-4-^l^-L-S^^id{N-methyl-(4R) 

-4-[(E)-2-butenyl]-4- methyl-L-threonine}°H , 

< 6 2>A"^ L- a ^Mi^ e^a> (Abu, L- or aminobutyric acid), L-°^\l (Ala, 

L-alanine), L-^.%}£.\1 (Thr, L-threonine) , L-^:^(Val, L-valine), L-ir. 

= Nva, L-norvaline) <>H , 

<63> Sar^r (SarcosineH^, 
<64> MeLeu^ N-^€-LHM4(N^ethyl-L-leucine)oH , 
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<65> Val^r L-t^CL-valineH^, 

<66>B"fe N-^ti-L-f-^K N-methyl-L-leucine), 5E^ L-^C L-leucine)°H , 
<67>Ala^- L-^ehdCL-alanineH^, 
<68> DAla^ D-^r^CD-alanine) °H , 

<69> OHMeLeu^ N-^l^- ( y -hydroxy- N- methyl 

L- leucine) 0 ^ , 

<70>C"^r N-^Hg-L-f-^K N-methyl-L-leucine), iE^ L-f-^K L-leucine)°H , 
<7i>MeVal^r N-^ll-L-^^C N-methyl-L-val ineH4. 

<72> 3%*t^ lofl ^0^^| d^-tH W>^"2]^>7lS^ *}7] AS. 

^AS #^1^111- ^ 3* ttcf. 

<73> [5]-*}-^ 4] 

MeBmt-Abu-Sar-MeLeu-Val-MeLeu-Ala-DAla-OHMeLeu-MeLeu-MeVal 



<74> MeBmt^r N-^l-(4R)-4-[(E)-2-^^l^]-4-^ H-L-m3l_2.\i{N-methyl-(4R) 

-4-[(E)-2-butenyl]-4- methyl-L-threonine}°H , 
<75> Abu ^ L- # ^li^T-^ 3 ^ (Abu, L-aaminobutyric acid)°H, 
<76> Sar£- #3.^1 (Sarcosine^H , 
<77> MeLeu^ N-^l^-L-^-^l(N-methyl-L-leucine)°lH , 
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<78> Val£- L-^CL-valineHH , 

<79> DAla^ D-<£eKi(D-alanine) °H , 

<80> OHMeLeu^ ^>^1^-^ A 1 N-^lii- L-^-^l ( y -hydroxy- N- methyl 

L- leucine) 0 ! 1 ^ , 
<8i>MeVal^r N-^l^-L-^-^l( N-methyl-L-val ine)°l 

<82> s&^r, [#*\ ^^a} n- t^-L-^d 9 ]*H #3.^.5^ A ( [ r 

-hydroxy-N-methyl-L- leucine 9 ] cyclosporin A)-^ ^-n-^r *111M 

<83> ^. ^^*3rr4. 

^4 Al^ff jny}- ^ *1.EL41=- a] N _ oHl-L-^ 9 ]4°ltSil 

?1 A ([ 7 -hydroxy-N-methyl-L- leucine 9 ] cyclosporin A)-§r ^l^}^ 3}-§r ^■ 

<85> ^-J7<^] 

<86> &JLQ\] l. tflAHV^- M21(r^l^l a\°)WS-^2.& A( TLeu-1 cyclosporin A)^l *)1 

<87> dl 7>^§ o] = (H-Va 1 -MeLeu-Al a-(D)Al a-MeLeu-MeLeu-MeVa 1 -MeBmt (Ac ) 

-Abu-Sar-OMe)* ^HeK^-l-^ -^l-J§.B^-(^ n.Mo}nl i^-i^i^ ^ 
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( benzo t r i azo 1 - 1-y 1 -oxy- 1 r i s- ( d i me t hy 1 am i no ) -phosphon i urn 

hexaf luorophosphate)2f i^llJ^lic^^^Cdimethylaminopyrid ine)-§: 

<%SL3, A>-g-s><^ HV- ^(Boc-Leu-OH)^ ^ ^t\)f\^o}^ ^ 

^l^^-AlH.(NaOH)4 MsH-^-iSoHl^^Al H(TFA)S. iLJL7l# aflT)^ ^ 

E e) o>§-l-^-^.Al-E e) n)] ^oj-c] t)-£ii^^A}tfO S 3EAs|l o] e 

(benzo tr iazol-l-yl-oxy-tr is-(dime t hy 1 ami no) -phosphon i urn 

hexaf luorophosphate)^- ^1 ^r^l ^-^\ ^ ^(dimethylaminopyridine)-!- *}~§-^r 

^4°lH(Na0Ie)t ^~g-*r^ oMIU-i- *1WM ^Rr# M21 ([^ 4 ] 4°lfS 
A( [Leu 4 ] cyclosporin A, 4>d N- *ll ^-L-^MHH N-^^7)7> ^<H*l tflA} 
^*>S4. °1 M21# ^<^] 1^ ^-2.Jl47> 

<88> ^jiofl 2. tfl M17 qj] MeBmt^l gJl^U SL^g^lZ]: ^7>^- rflA>Al-#)oJ 

<89> A>o]^s^i^ 1^*1^ 0H7l» 6>Afl^ <a^> 0 l^Sr°l ^(acetic 

anhydride) » *r-8-«H [0-<>Mlli] l*r°l#3.^JE.€ A* ¥ N-aS£^ 

Alojulc (N-bromosuccinimide)^f °}2l*} dfc^Bl 3>M J= ! 
(azobisisobutyronitrile) ^||SHM $^r*r°r [0- °HI ^-6- £.3,3.] lW^S. 
£.3.^. A* ^I*r8°-^, °H€^l€?fl#(ethyl methyl ketone) -MN 
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3-w <>M]3He (tetrabutyl ammonium acetate)^ i-i-o|.o]^.cfo]^ (sodium 
iodide) #*fl«HI 7>1*M [6 -oHl^-Al-O-oHl^] 1A>o]^s.^X^ A* ^ 
sf^Jl, 0.5M dt^^^HH (sodium methoxide)-g-^-8: ^V-8-«V*^ ^MlfiSrsM 
M17-8: ^ ^>^4. °1 Mass^ MRS. ^91^}^. °1 M17^ -g^H 1 

£) w^ilS. ^5LiL^7} &^§- $X9X^.( J. Org. Chem. 1992; 57: 

2689-2691) 

<90> ^aHI i. N - ^-L-^^l^lfrg.^^ A (Tr 

-hvdroxv-N-met hvl -L- 1 euc i ne^ 1 cyclosporin A) $ ^13:) 
<91> ^HH^ 2]$\ ^ -fM^ = N~ 

<92> AVol^S^^Bl -H-i^l- ^fl2:S>7l flSH A}~§-£ 

Pseudonocardia autotrophica KCTC 9441 <>H , ufl<# ti |^ji=. #^^(glucose) 
0.7%, S.S. ^##(yeast extract) 0.45%, ^K^i (malt extract) 0.5%, ^r-g- 
$ ^(soluble starch) 1.0%, ^^(CaC0 3 ) 0.005 %7> S.^ yfl*l°H, wfl^ 
-ZrS.^ 27°C£tf (J. Antibiotics, 1996 49 781-787). 
<93> °l-g-*H ^-i- tiflof^- nfl^ #yj- ^^3.^ o}^\ 

JL 24*1 ^ nflEj-^-o]] ^-o] A}olfSil!i AS wfl^Hl 100 mg/4^ 



38-21 



1020010007263 #3 °^}: 2002/2/9 

IE3. $ 7}*}JL 72^1 v\ Hfl^^^f. «fl°<M ^ *l5-2] 3^r# 

;£*)1 wfl^^^ tifl;*l<4 ^^oj-Afl^lolES. ^#*V ^ -8-71 -§-*fl## ^ 

^s>JL A]^r ^31 aS^SflSlS. 3? ^^tf. A r°l 

c^H nl^-^-AlTi 22-23^" cfl 2)3^ Afol #5.^^51 A^lJI 15^ 2)^7}- [#n> 

§1^.^-a| n- €-L-^-tl 9 ] A>ol #5.^3.51 A ([ r-hydroxy-N-methyl-L- leucine 9 

] cyclosporin A)°]^. 
<94> o)^ A>-g-^ «-^2:?l^r 018**^ A}-g- S^On} , -MS^ 2 -g-7>*l 

100% -g-nfl A S. irtf^JL 4 €-7>^l -g-nfl A ^ 60% S * 60-gr?M 

^r51» 39% 7 r *l ^Al^ -g-#*l?l * 65^*1 r}A] 

^Efl5l 2:^*1 100% -g-*fl AS $5**1 ?lfe A>-g-s>^cf. o] nfl -g-ufl A^ 25% 

^^H, -M B^r 100% oHl^E^olrf. 
<95> o][^-u> SlJE.4S.Al N-ofl ^-L-^^l 9 ] A>o] f£i£^ A ( [ r 

-hydroxy-N-methyl-L-leucine 9 ] cyclosporin A)^ 5Etr 4°l3SSt 

sit °i-g-«H ^ sicf. 

< 96 > JfAj ^2]^ = ^ t^Hufl* o.lM ^l^^rf-'S ^ OJ Hl 5£- ^-e 

^ ^hH^-. °1 4*1 €^^(io,500g, i*m)# 3 

r^ej-vllalslji ^oj-oi^ 3g 5 ji^ 0 .1 M 91^^^^^^^) ^r°H 



38-22 



1020010007263 #^ 2002/2/9 

*>-§- ^(Transplant Proc 1988;17:633-6). ^#^^1 v}o)3.£.^ jL4i(50mg) 
^ A>ol^siifi(lmg), NADPH(5mM)» 43^ ^^^S 37£ 



<97> *1^a] N-^^-L-^9]A>ol^ S .^ i ^ A ([r 

-hydroxy-N-methyl-L-leucine 9 ] cyclosporin A)^1 ^p-S^r^ 

<98> ^c^-A] n- nfl Tg- L -S ^9] Afo] #^^ej A ( [ 7 

-hydroxy-N-methyl-L-leucine 9 ] cyclosporin A) (C 6 2HiiiNn0i3)^ ^-^>^^' ( ?1 
FAB MSCZMS AX 505H)5. ^ m/z 1219 [M+H] + 2)3* ^-^M ^^7r 
M-7 r ^7 r € ^-<y ^ ^-<a# ^sfl ^^}7l^-^^ iH-NMRCBruker 

NMR 600MHz) (5. 2) sj- 13 C-NMR(Bruker NMR 150 MHzKS. 3) -i: °l-g-*>^4. 



<99> ^Hl 1. r^> ^jei^a] N-^l^-L-^-^U>ol#g,^gl A (\ r 

-hydroxy-N-methyl-L-leucine 9 - 1 cyclosporin A) fHr ^-g-SM ^ ^)2i) 
<ioo> 3. ioi| i4E]-\f 37M afl^ ^sL# lE^H ^ 

H-J2.Tr 1^: 0.1% Aj-oj^^i^ A f-fi- t££^ 4 H]J2S1] ^ -ft-Af 
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<ioi> [S. 1] 





all's 1 


2 


W 3 


1. 


40.0 


40.0 


40.0 


2. *H=^H N- ofl^-L-^^9]A}ol^^^ i? ) A 


0.1 


1.0 


8.0 


3. 2tH3s|t 


0.1 


0.1 


0.1 


4. #e]^ 


0.3 


j 0.3 


0.3 


5. t-'ffll- 


0.3 


0.3 


0.3 


6. J=# 20 


0.5 


0.5 


0.5 


7. *8=S. 








8. 








9. «- 


100 ^ nfl?j-x| Q 7 \ 



<102> ^Hl 2. r#*> gl^M N-^-L--f-^UT-^#g-^^ A (fr 

-hvdroxv-N-methvl-L-leucine^ 1 cyclosporin A)fHf ^1<>13.^^ ^13: 

<ios> 5. 2°fl M-Bj-vfl 3 7\x] A*%SL£. AA$\ %£- t tHHI-S- ^ ^M^S* A 
A ^W^- 80°C^1 7><a*>oi ^rS^. *H^€ 80°C^ -fr^S. 

100 f^%5L ^7]-*} 534. 
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N- °11 €-L-^ 9 ]^>°l #3.^3.31 A 0.1% ^"-n- *)H£1^ 0.1% aH#5.^^ A 

^--R- tiling a- ^4 -B-a}^ ^-2- a4t ^-^^l-^cf. 

<ios> [a 2] 





^I'S 1 


^1*8 2 


^1*3 o 


1. sj-ej-?! 


5.0 


5.0 


5.0 


2. ^IS^EfloJ-^^^- 


5.5 


5.5 


5.5 


3. UlSSeff 


5.5 


5.5 


5.5 




3.0 


3.0 


3.0 




3.0 


3.0 


3.0 


tt :=» Til ttI n 'l >*n 


0.3 


0.3 


n ^ 

u . o 


7. N- ^l^-L-^ 9 ]^>ol 
^3,^5.^ A 


0.1 


1.0 


8.0 


8. ^-el^l^d 


7.0 


7.0 


7.0 


9. c]jEsLil€-i-e)# 


20.0 


20.0 


20.0 


10. #eHI<fi31^«- 


5.0 


5.0 


5.0 


11. « 


1-11 100%7(- H nfl7 




12. fl=S. 








13. 









<106> ^1^1 ofl 3. N-^l^-L-^^Ul-^^-g-^^ A (T r 

-hvdroxv-N-methvl -L- 1 euc i ne^ 1 cyclosporin A)tr-n- #-¥-^ A3i 
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<107> S. 3<^1 3 7M *fl<8.°3. QS. ^ i&g., q±, ^ 

^. ^ ^sq- ^ 7 >^ ^7> *H 100 g^<H # 

<108> [s. 3] 







1. POEe|-¥-*%<+M-M#C30%) 


40.0 


40.0 


40.0 


2. °|*|-H-*| ty-Ahq o]| W>|-n| = 


3.0 


3.0 


3.0 


3. HM*ge]* 


2.0 


2.0 


2.0 




0.2 


0.2 


0.2 


5. <H|^* 


2.0 


2.0 


2.0 


6. [?M- *l*^r*l N- iH-T^^^^ltSil?! A 


1.0 


3.0 


10.0 


7. 


0.3 


0.3 


0.3 


8. 


0.3 


0.3 


0.3 


9. W 






a)* 


10. 






*\*$ 




100f^%7> € nfl^l «7h 



<m> t^HI 4. N^Ljd^±I £ M2lJ^^^ A (T r 

-hvdrnxv-N-methvl-L-leucine^ 1 cyclosporin A) ^-R- M2HLEL^Jd^ ^ 
<no> s 441 M-^l-^ 37M Tfl^ #5. # -B-^S ^ t^St 4 

^^>J1 80°C?}*1 7>^SH <&£*\ ±r<%r±. 80°C^ 4HH1B. 
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100 ^7>*>^cf. 
<lll> [X 4] 









3.0 


3.0 


3.0 




2.0 


2.0 


3.0 


3. ^"£31 


10.0 


10.0 


10.0 




1.0 


5.0 


10.0 


5. =^_^^l#el^ 


2.0 


2.0 


2.0 


6. <§ ^ Ell <^liqcflli^H ^5.^(25%) 


8.0 


8.0 


8.0 




0.2 


0.2 


0.2 


8. -arel^^r 


0.3 


0.3 


0.3 




0.3 


0.3 


0.3 


10. # 


lOOftf^olsl^s. 


11. 






^ 


12. 






3^ 



-hvdroxv-N-methvl-L-leucine^ 1 cyclosporin A)-8-£^l^l 51 gfc 
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<113> 3_i£ #^1 Jl^ *]^-& ^Jf 42-49 ^1 € ^>-?-i(C57BL/6, female) 

S *1H ^7fl# JL^ ^--ttol s|E£ a} 3 n>^^ i4^f^4. ^-§-7] 

Ml{[^> N-1l-L-^J 9 ]4°ltSii?l A ([ r 

-hydroxy-N-methyl-L-leucine 9 ] cyclosporin A)}, M17, M21 tfl^S" 100 jtrf 
(0.05% w/v)* l ^ 1 S] 20-30 EBlM. ^ ^£-» 

a};*} %^5>^t^-. i 4^ C57BL/6 4rit °l-8-^b 
A<4 [#n> N- il-L-^^J 9 ]4°ltSii?l A -^-£.^1*^ #3. 

^7} a};£_os. cflS^ M-Bf'fi £ 5^ C57BL/6 4rif °l-§-tb 

aH#3.^S3 A^ [#*} *1 = ^-a1 N- nll^-L-^-A]9]A>ol^s.iiBi A-B-£^]# 
2} ^-2. Jl4» ^^tb A>^1^S A>ol^ S i^3l A# ^-g-^t M-^\fl 

^o]4. £ 6-8: C57BL/6 ^Tif °l-§-^ A}ol -^SiX^ A^ ^1 = ^1 N _ 

nl]^_ L -s.Al9]A>ol3-s^^el A -B-H^l#5l ^2 jL^f* Aj^*l A}^Jo S [ 

#n> «1^A] N- ^M-L-^-Aj9]A>ol^^ii^ A* ^-g-tb M-^^fl 
^-2Jl47> *I A>o]l-S.ii^ A -B-AV^ ^ ^5^. °l£Hr ^ 

i^A>a># M 17 A M 2l£ ^2 Jl^} £^1- ^ ^J^^ Aj-ol^s.^^^ A 
9\ ^iL ^a>a>1-o1 Ml, M17, M21^H Ml^l §1^a1 N- ^ ^-L-^ 9 ] 

A>o1^s.^i^ A ^ -B-^SMI ^ v 2 S^l- -fr*l*Kr £ *r 5^4. 20 <U 

# ^ ^"Efll- «1 51 ^ tHS^ S? 2^ ^s]-? <HH ^ 
7>^- 4i£°l ^^^1 
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<114> ^Qfl 2. r^-p> gj^M Lh^zLz^ £ M£lJ^^gJ3 A jhSJLg] 

(PBMC)l- 0 l-g-*M, MLRCMixed lymphocyte reaction, J .Ant ibiot ics , 1994; 47: 
208-215)^*}- ^3E£-<1 ^H^Ml^ PHA(Phytohemagglutin)^e] #3HH <**fl 

<iie> *\z\ t MLRAl^-g; 5)*}°$ v}o]^}o]X]-^}(30fig/mlL, 30£-)» *KSL 

^•(4xl06/m-e)^: A r -g-*M °}*f-%S. ^B?^l ^ Afl£. 

^K£*m-ir 10" 6 # ^5.^] 3*1 ^*fl 10- n # 

^4. 4<H Hfl«3= ^ 3 H-Thymidine^: 37>3H i6Al7> ^7} afl'SHr ^ 
Q BjnHa( thymidine) liquid scintillation counter)^ z}- 1-^5] 

IC 50 (^g/in^)* H}^}^. 
<ii?> zl 7| 4 AHf^A^^ A-S] IC 50 ^r 0.035, 0.025, 0.030*1 

n- ^l€-L-^-^ 9 ] A >°l€-^i^^ A ([ r-hydroxy-N-methyl-L-leucine 9 
] cyclosporin A)3 IC 50 ^ 0.165, 0.178, 0.150-8: M.<^ ^ ^afl^W #±.*\$r 
£#.2.^ ^(Transplantation 1987:43:123-127)4 -frA} S>££K 
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<H8>5E*V, PHA ^r^l cfltl: ^^r, ^^ofl PHA(10//g/m£)-i- 

H^JL, MLR^M*^ 16^1^> ^7} tifl<£ ^, A IC 50 (//g/m£)* 

pha ^ Afoif S A £!1 A2] ic 50 (^ g 

/m4)-8r 0.25, 0.45, 0.32°} ^ N-*ll ^-L--?-^l 9 J^H-tSi5E. 

€ A ([ r-hydroxy-N-methyl-L-leucine 9 ] cyclosporin A)^ 1.23, 2.25, 1.50-1: 

<ii9> o-| ei *V ai-g-^ i = e)l°l, ^ol^E, -fM), H^, ^-t^^ui, 

<i2o> tiv^o^ s.^ ^ sa^H, S-^ S4f 7lcfl*>^ 3f-o\t$ 

tfl£H 0.01-30% wfel- 31^]- 7fl^ 0.1-10% 

<i2i> ^. i5}B_iiLX\ n- ^l-L-^ 9 ]A>ol^s.^^ A ([/- 

hydroxy-N-methyl-L-leucine 9 ] cyclosporin A)-B-£^l# -friL^^r-^-S. IHts}^ 



38-30 



1020010007263 



#^ 2002/2/9 



38-31 



1020010007263 %:^ QA- 2002/2/9 

1] 

-hydroxy-N-methyl-L-leucine 9 ] cyclosporin A)# -frJL^^-S v}^ S.^r 
2] 
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ISl .1] 



i i 



i ! A ' 



111 



~7 1 r~ 



15 



20 
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[S. 2] 
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[51 3] 



ro 

o- 

o 



CJ1- 

o 



o 
o 



CJI 

o 



ppm 



-173.815 
-173.767 
-173.355 
-173.177 
-171.675 
-171.252 
-171.085 
-170.391 
-?70.090 
-170.024 
-169.659 



-129.553 
-126.256 
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[Sl 4] 




[5. 5] 



.•-Hyd.oxy-M -Methyl -L-LeuCine^CsA 0 .05% (?:20days) 
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IS. 6] 

CsA 0.05% rr-20days) 
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[AiUS] 
[S3] 

[SSI&I3E] 

[CHEI211 

[CHdl£!3H] 

[Ah2°l HAD 
[f§!a§] 

[HI «£!£!] 

[Sit AiW] 
[S§t MS] 

[ascH6* mm} 

[SSLHg] ^XI2f its 
[HSS] 

[^teJAlSI^S] 
PIE! =£^S] 



SAilAi e SSAi 
2002.02.01 

1-2001-013334-8 
ggj oj 

9- 1999-000297-5 
2001-026534-9 

10- 2001-0007263 
2001.02.14 

[ a-Dh olH^AI ell- D1l^-^-¥M9] AmiM^^S&l 
CHI OIS S^M2S 51fe Sitt £J& *2!HI 

1-1-01-0031711-97 
2001.02.14 
SAM Ale 

BXI2I- -us 

^xi£i &e 

^^SAIty^^J H1 132- 4JS6ie.^AIS^S| HI 82 

2i f?soiioiaioi ?i£i 3 oi maaua. ch£I2J 

OlSel (21) 

0 S! 

0 s 

0 SI 

0 s 
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[Ji^tfl^s-j ^^Jl 23 

DAlafe- D-^BrViCD-alanine) 0 !^ , 
MeVal^r N-^^-L-teK N-methyl-L-val ine)°l 4. 
[Ji^tfl^s.] 50 

[J±3^-§-l 

C'^ N-^ll-L-f-^K N-methyl-L- leucine), ?M-*|H.^-a1 N-*flU-L-¥-^]( r 
-hydroxy -N- methyl L-leucine) SE-fe- L-^H( L-val ine) 0 ! 1 ^ , 
^t«ls. 89 

[Ji^^] 33 

*H#S:i£3l 1^*1^ 0H7l» cH]bj o^oi^eW ^(acetic 
anhydride) 1- * r -g-*H [O-^Hl^] lAH#3.i3E3l a» * N-«i£^ 

A]o]n]= (N-bromosuccinimide)^f oj-^tfl^oj-o)^ ^e^t-H e ^ 
(azobisisobutyronitrile) #nfl«HM [0- ^f-6-tiS£] 1*H#5. 

A» ^«rSa^, ^l^^m^lB (ethyl methyl ketone) -g-nflofl e|e^ 
ll^S.^ oM13]o]e (tetrabutyl ammonium acetate)^- 4i#o|-ol_o cf o]^ (sodium 
iodide) ^sHl 7>1*>oi [6 -oHl^-Al-o-oHl^] lA}oj#siX3i A# ^3 
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*}<%JL, 0.5M ±f1^}°l ^(sodium methoxide)-§-^# v)o}MMQ*}^ 
Ml7^ ^ sr>^^-. °l 3^1^ Mass^r NMRS. 5^1 3} S^. °1 M7-§r ^ cfl 1 
2] ^^.5. >g^M ^-S.Jl3]-7} &^g- J. Org. Chem. 1992; 57: 

2689-2691) 

[Ji^tfl^^-] ^HSJL 96 

-rf^^ ^j-o. xtll^vfl^ Q.IM ^^fl-'g ^<*H] 5^- #e 

4. «1 ^ # i^-lt SSTim-ol^S t 6 M ^^OOOOg, 4£, 2Q£-)S> 
^ tff^t!: 4^^^. °1 ^°J}£r 4*1 €^^-el(10,500g, 1aRV)# *V 3 
f^^r n}-^^^ ^-oj-oi^ ^sjjo. o.l M ^^f^BH^^l ^f<*H JL 
^<£o_s. ^(Transplant Proc 1988;17:633-6). ^Ir^^l t^o^S.^ S. 

4i(50mg)3f ^H#3-ii^(lmg), NADPH(5mM)«- ^^- 0 ^S ^ 

^ 3751 ^^^a-] i Aj^V ^o} aV-g-Al^l tiV-g-#^- oil^c^lEflolEs. 

[^tfltfU"^] ^t^JL 111 
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